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I.  ERTHODUCTICX 


On  1 October  1952,  Ccctxact  Honr -875(00)  between  General  Mill*,  Inc. 
and  the  OfTioo  of  Kami  Research  via  emended  to  prcrvi.de  for  the  execution 
of  an  experiment  designed  to  carry  scientific  payloads  to  high  altitudes. 
Payloads  sere  supplied  by  the  Armour  Research  Foundation,  Chicago,  Ulincin. 
General  Mills , roc.  supplied  "Skyhook”  hallooes  to  carry  aloft  the  payload 
instruments , balloon  controls,  recording  and  safety  equipment.  The  flights 
vere  launched  by  General  Mills  technical  personnel. 

II.  PROJECT  FBOCKAM 

A traditional  "Skyhook"  balloon  flight  program  was  outlined  for  this 
project.  0oe  flight,  #915,  vas  flown  from  the  University  of  Minnesota  Airport, 
Sew  Brighton,  Minnesota.  This  flight  vas  tracked  and  recovered  by  Heneral 
Mills,  Inc.  technical  personnel  in  a Stinson  aircraft. 

The  remaining  flights  vere  launched  from  the  Naval  Air  Station  ut 
Waldron,  Texas. 

Except  as  noted  below,  the  equipment  Included  In  each  flight  consisted 
of  the  following: 

1.  A polyethylene  balloon  85  feet  in  diameter  and  one  mil  thick. 

2.  A 28  foot  parachute  on  which  the  scientific  payload  and  balloon 
instruments  descended  to  earth  after  being  released  from  the  balloon . 

3.  A timer  set  to  release  the  load  from  the  balloon  at  a predetermined 
time  when  the  scientific  experiment  vas  concluded. 

A safety  device  required  by  the  C -A .A. , consisting  of  a pressure 
switch  set  to  prevent  the  balloon  from  floating  below  yi.OQO  ft. 


5. 


- 2 - 

Scientific  payload  provided  by  Amour  Research  Foundation, 

Chicago,  Illinois . 

6.  A radio  transmitter  vboee  frequency  Is  modulated  by  a pressure 
sensor. 

7.  A barograph  to  record  the  altitude  reached. 

8.  Two  5-aalloo  tins  to  act  as  floats  for  a water  inspect. 

Helium  for  inflation  was  provided  by  the  Havy . Inflation  was  osrrled 
out  with  the  use  of  a platform  to  keep  the  "bubble"  taut  la  tin  early  stages . 

The  exceptions  to  the  above  equipment  list  is  as  follows: 

1.  The  flight  from  5erv  Brighton,  Minnesota,  used  a 2k  foot  parachute, 
carried  no  float  tins  and  used  a radio-controlled  release.  Two  control 
stations  ware  activated,  one  transmitter,  100  watts,  was  located  at  toe 
General  Mills  Laboratory  at  Minneapolis;  the  other  transmitter,  40  watts, 
was  carried  in  the  General  Mills  tracking  aircraft.  The  release  was 
accomplished  from  the  aircraft. 

2.  The  first  two  flights  from  Texas,  flights  941  and  942,  and  the 
last  two  flights  from  Texas,  flights  9U9  and  950,  carried  no  float  tins. 

In  addition,  flight  950  used  a 24  foot  parachute. 

A total  of  11  flight*  were  made  under  this  project.  The  flight  per- 
formance data  are  presented  In  the  next  section  of  this  report. 

One  flight,  941,  gave  inaccurate  pressure -height  data,  as  checked 
with  a theodolite,  and  another,  943,  was  torn  in  launching  and  lost  equipment. 
The  remaining  9 flights  were  all  successful  in  balloon  operation,  the 
accessory  balloon  equipment  shoving  excellent  results  and  providing  the 


desired  services . It  Is  hoped  that  the  scientific  payload  performed 
satisfactorily  and  that  the  entire  operation  aet  with  success.  Oesenal 
Mills,  Inc.  is  happy  to  hare  had  the  opportunity  of  working  with  the 
Office  of  Naval  Research  and  the  Armour  Research  Foundation  in  carrying 
out  these  experiments . 
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Mechanical  Division 

> neinoerin;:  Kaoearch  ard  Darelorncnt  Department 
Mirr.cnpolio , Hinroaota 

FLICK?  SUMMARY 

. J c . • 'Jij  Balloon  Serial  Lcu  • 504 


Date:  16  Wjwixsr  195 Uuuv:hir.g  Tice:  0810  Typo:  851/-  Weight:  148? 

Who:  8-501?  Amour  Heeearcs:  Foundation 

What ; Amour  Gondola 

Duration:  3 3/4  hre.  to  relenoo  by  Load  on  Balloon:  122f 

radio  control. 

Groti  Lead:  270 T -*‘rea  Lift:  35 f 13 ‘Jf> 

Maximum  Altitude:  98,500  ft.  Bate  of  Rise:  611  ft/oin  to  70, OCX)  ft. 

Theoretical  Altitude:  101,000  Altitude  Maintenance:  Lxsellent 

Recovery:  where?  10  Mi  SS  Republic,  Michigan  when?  Immediate 
Balloon  Succoes:  Good. 

Critique:  Air  picked  up  by  cell  due  to  too  alow  u rate  of  rise  and  levelled 

off  below  theoretical  ceiling.  Load  released  by  Church's  radio  re- 
lease at  l**ke  Superior's  ahore. 

Flight  Check  of  Telemetered  Scintillation  Counter  ?>*t£ 

Scientific  Furx>o«e: 

Scientific  Succree  at  known;  Occd 
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GENERAL  MILLS,  INC. 

Engineering  Hosaardh  and  Development  Department 
Minneapolis,  Minn 


FLIGHT  SUMHARY 


Jligjrit  Eo„:  9^1  Balloon  Sorial  Ho.:  41? 

? ^ov*»b*r  1952  Lnnorhing  Tina:  0846C  Typp:  85IA  Weights 
Who:  8^5017  ~ Arnour  Reeearch  Foundation 

What:  Armour  Gondola  Load  on  Balloon : 113F 

Duration:  Scheduled  - 4.5  hr*,  from  0820;  Actual  - 3*9  ta**0 

Grose  Lead:  2?6F  Free  Lift:  48r  17j> 

Maxlniun  Altitude:  95*000  estimated  Hats  of  His*:  1068  ft/aln  to  68,350  ft. 

Theoretical  Altitude:  101,600  ft..  Altitude  Ha lu'w nance : Good 

Recovery:  wiierv?  none,.  Impact.  at  eea 


-iolloon  success: 
f'ritique : 


Good 


Scientific  Pu-pooe: 


High  rote  of  rise,  did  not  reach  theoretical  celling  by  telemetering 
though  double  theodolite  readings  indicate  it. 

Flight  Chech  cf  SoUiUlluLiou  Cw^s.-  LLti 


Scientific  Success  ae  known: 


Incorrect  Altitude  information  made  calibration 
impossible. 


d.i~A*iAL  il.X'LS  , i.«C  * 

Mechanical  Division 

engineering  Research  and  Development  Department 
Minneapolis,  Minnesota 

TLIQHT  SUMMARY 


Flight  Bo.:  942  Balloon  Serial  No*:  401 

Date:  3 HovGuber  IQ52  launching  Tiao:  0630C  Typo:  8516  * Weight:  126r 

Who:  S-5017  Araour  Research  foundation 


what:  armour  Gondola 

Duration:  Sched»  8 hre.  fron  0630 
Actual  Unknown 

Grose  Load:  239f 

Maximum  Altitude : 95»100 

Theoretical  Altitude’.  104,600 
Recovery:  where?  Rone 

Balloon  Success:  Excellent 


Load,  on  Balloon:  11?# 

free  Lift:  37*  15* 

Rate  of  Riee:  10J2  ft/mln  to  94,100  ft. 
Altitude  Maintenance:  Good 


Critique:  High  Initial  rate  of  rise  and  flight  did  not  reach  theoretical  oeiling. 

Maxiaura  timer  Betting  did  not  produce  recorei / as  anticipated.  Soln- 
tillation  telemetering  (6425*0)  faded  bef^.-a  altitude  telemetering 
(1746KJ  faded  indicating  flight  proceed*!  ..eyond  skip  distance. 

®.00C5  wall  balloon. 

Scientific  Purpose: 

flight  Check  ox  Te leaae ierwu  ~eini.iilaii.au  Counter  Lata  . 
Scientific  Success  ae  known:  Good 


< 


GVi-JiAl  k»lls, 

Mechanical  Division 

.--ngineering  Rueeerch  and  Development.  Departneni 
Minneapolis,  Minnesota 


flight  summary 

Flight  «o3:  944  Balloon  Serial  Ro0 : 412 

Data:  11-8-52  Launching  Tine:  0649C  Type:  85IA  Weight:  l6l£ 


Who:  8-501?  Aruour  Research  Foundation 


What:  Arreour  Gondola 

Duration:  u *uro.  Iron  061? 

actual  3«7  hra. 

Gross  Load:  278 
Murimim  Altitude:  99»20O 

Theoretical  Altitude:  101,400 

Recovery:  whop*?  hone  - Inpact  at  sea. 

Balloon  Success:  Good 


Load  on  Baiieon:  110^ 

Free  Lift:  34#  12$ 

Rata  of  Bias:  593  **'•*»  to  **.250 

707  ft/aln  to  92,200  ft. 

Altitude  Maintenance:  Good 


Critique:  Cell  picked  up  air  on  ascent  *ith  sloe  rate  of  rise  due  to  probable 

gas  neasurejeent  error.  Telemetering  poor  due  to  operation  of  second 
SEC-  in  vicinity. 

Scientific  Furpoae: 

Flight  Check  cT  ‘EeLemetered  Scintillation  Counter  Data. 
Scientific  Success  as  knovn:  He^ntirc 


$£H{»)tUU  >4  *)UK-‘>  flROU  UUI  / 
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MILLS,  XN(.o 
Mechanical  LiTieion 

i-n/rinesr in£  Keeearch  and  DeTelopracr  t Dnpartrant 
Minn^anolie,  Minnesota 

rLICHT  SUMMAHY 


Flight  Wo.  : 945 


Balloon  Serial  So® : 414 


Late:  11-11-52  Punching  Tia«:  0651*6  Type:  85IA  Weight:  160  l/2 

Who:  8-5017  Armour  Keeearch  Fountation 

What:  armc  .r  OpndoL* 

, . . Sched.  4 hr*,  from  0645  t j „ u„,  . 110# 

Actual  3®v  are.  froa  0651 -=■ 

Gross  Load:  ??9f  Free  Lift:  35^  12  l/2* 


HslX laua  Altitude  : 95,160 

Theoretical  Altitude:  lUl,cC'C 


Free  Lift:  35^  12  l/Zfi 

Bate  of  Klee:  991  ft/mln  to  93,900  ft. 

Altitude  Maintenance : Excellent 


Kecovery:  where J ir.oact  ir.  oea 

Balloon  Success:  Good 


Critique:  Kate  of  rise  high  ur.d  theoretical  ceiling  mleeed  hy  7,000  ft. 


Scientific  i'urpoee: 

rxiisht  Check  of  Telemetered  Scintillation  Counter  Data. 
Scientific  Suoceee  as  known : Megatire 
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SPti£P'JUED  POKATIQN  4 vowj 

ACTUAL  DU fef  T ION  J./'  riHS.  PM + Noil  . 


IMS  mix  m < 3Hf'ss»>H 


ENGINEERING  RESEARCH  AND  DEVaOPMENT  DEPARTMENT,  MINNEAPOLIS,  MIN* 


s::i:::hal  kills,  i.ic 

Mechanical  Uivision 

Lngineering  Hoseurch  and  OsTelopnent  Oep&rtraent 
Hir.nna.pdiB,  Minnesota 

YLIQHI  SUMMARY 

Kll^t  ho„:  946  Balloon  Sorial  No.,:  5^3 
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LWite : 14  WoTonber  195^  launching  Tina:  0816. QO  Type:  851A  Weight:  1 44* 

Who:  0-5017  Amour  He  search  foundation 

What:  Arno  ir  Oondoln 

Oration:  3ch*d'  3 hrs.  fr<*  C815  Load  on  Balloon:  126# 

Actual  2o9  hr*. 

Gross  Load:  270 r ?res  Lift:  45#  I75I 

Marinina  Altitudo:  102,000  Hate  of  Hleet  1053  ft/nin  to  9^,000  ft. 

Theoretical  Altitude:  101,900  Altitude  Maintenance:  Good 

fiacovery:  where?  Non*  - impact  at  as& 

Balloon  Success • Lice 1 lent 

Critique:  High  initial  rate  of  rise.  Beacon  apparently  free  fell  ae  6425 

signal  very  weak:  and  1746  KC  went  out  8.1  minutes  after  release. 

flight  Chech  Of  T\e lettered  **-«-».!  I ls£lss  iMtlw  £*xa 

Scientific  “urpoee: 

Scientific  Success  ae  Known •*  Me,>tire 
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G.xKLitf.L  MILLS,  ISC 
Mechanical  Division 

Lngineering  Beaearch  and  Developcionc  Dcpartnent 
Minneapolis > Minnesota 

FLIGHT  SUMMARY 


Flight  4o„:  94?  .Balloon  Serial  No.:  514 

Gate:  ll-19-'5<2  launching  Tine : 0659=40  Typo:  85IA  Weight:  148 

Vho:  8-5012  Armiir  Reseureh  Foundation 


What : Amour  Gondola 

Duration-  Sched*  8 *“•»•  fro&  0653 
Aotual  7.7  h rs„ 

Gross  Load:  26lf 

Haxinum  Altitude:  99*000 
Theoretical  Altitude:  102,800 
Recovery:  where?  None  - lapact  at  ho& 


Load  on  Balloon:  114^ 

Free  Lift:  34r  13 £ 

Bate  of  Rise:  $27  ft/ain  to  82,500 
Altitude  Maintenance:  Yhlr 


Balloon  Success:  Good 


High  rate  of  rise  and  failed  to  reaah  theoretical  calling  by  5,000  ft. 
Longer  duration  anployed  in  endeavor  to  recover  instruments. 


Critique 
Scientific  Purpose: 

Flight  Check  of  Telemetered  Scintillation  Counter  Data 
Scientific  Success  as  known:  Negative 
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Engineering  Ken 
M.* 


flight  J«o„ : 9^ 

i^te:  11-22-52  launching  Tin 

Who:  >3-5017  Amour  Inatituta 

What:  Armour  Gondola,  Boa con 

Duration:  Schad*  3«5  fro°  065;> 

actual  3.4  hra. 

Croat  Load:  26lf 

Maxiaun  Altitude:  93,500  ft- 

Theoretical  Altitude:  102,800  * 

Kecovery:  where?  Woce  *•  lnpac 

Balloon  Succeaa:  Questionable 

Critique:  Hote  of  rise  high  «j< 

tied  off  looeely,  th 
launched  believed  rr 

Scientific  Kurpoae: 

CL&cl 

Scientific  S-jcceaa  aa  known:  1’ 
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MILLS , INC. 

Me chun leal  Division 

Lncineerin^  Ueseurah  and  Devsloprnnt  Dopartroent 
Minneapolis,  Minnesota 


FLIOHT  SIKMAHT 


flight  He.:  949 


Balloon  Serial  Ho»:  5^5 


Date:  11-24-52  launching  Tina:  0722C  Type:  851 


Hho:  8-5012  Aruo.ir  lieseurch  yountntion 


*hat:  Araour  Gondola 


Dunitlon:  Sch#d-  3‘?  froa  0720  Load  on  Balloon:  116# 

Actual  3.4  hr*. 


Gross  Load:  261# 


i'ree  Lift-*  37*  14> 


Maximum  Altitude:  94,850 


Bate  of  Kise:  803  ft/nin  to  94,850  ft. 


Theoretical  Altitude:  102,300 


Altitude  Maintenance : Good 


.•tecovrry:  where?  Hone  - impact  at  aea 


Balloon  Success:  Good 


Criticue:  Ceiling  Dieted  by  8,000  ft.  Axtra  91s  added  to  compensate  for  datura- 

tlon  of  flight  gear , nylonaand  balloon  in  rain  showers.  Very  fast 
launch.  QB  served  wind  at  HAS  Cerpue  18K  J 0727C. 

cf  ’Sslssatsscd  Counter  Data. 

scientific  Mirpose : 


Scientific  Success  a*  'mown:  Uogativs 
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U/.h^tAL  MILLS,  INC  . 

Mechanical  Division 

Lnginoeriru.  Rcne**.rch  and  Development  Dti»i  laent 
Minneapolis,  Minneso'vn 

FLIGHT  SUMMARY 


Flight  No.:  950  Balloon  Serial  Ho.:  517 

lb.  to:  1 1-3C-  52  Launch  in,*;  Tiro:  0822. 5C  Tjrpe : 851^  height:  I5I? 

Who:  6-5017  amour  Reo*>a.rc  ; I'o.indation 


What : .'vnour  Gondola 

Duration:  Schsd.  3«5  hra.  fren  0810 


3.2  hrs. 

Orooc  Load: 

Maxinun  Altitude:  lC-3,350 

Theoretics'  Altitude:  103S10C 

Recovery.  wner?<  Nono  - in pact  at  sea 


Load  on  Balloon**  10?# 

Free  Lift:  43r  17* 

Bate  of  Rise:  890  ft/nln  to  101,490  ft. 
Altitudo  '(ainteotmee : Lxoellent 


Balloon  Sjccsbg:  Excellent 

Crltic.ue:  Lxtru  lift  added  to  coapensate  for  los9  of  j^as  through  split  inflation 

tubo  approximately  35  fro s appendix,  and  for  rain  and  nud  on  flight 
eoar. 

Scientific  -’urpoxo:  ^ 

uucCa  Ox  TeLdudLai'fel  3clutilxaiion  Counter  Du  to 
Scientific  Success  as  Known:  Counter  rralfunctioned . 
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